Schoenoplectus californicus (C.A. Meyer), Soják is one of the plants most used to treat wastewater in a constructed wetland. Our objective is to study the growth and nutrient uptake of Schoenoplectus californicus Cyperaceae in a constructed wetland fed with swine slurry. The methodology used to evaluate the growth of the Schoenoplectus californicus Cyperaceae was to evaluate the allometric, relative abundance and biomass of the plants in the period 2009 -2010.
Introduction
In Chile, during the last twenty years, farming increases about 9 % year , > 2.3 g Cl -L -1 ) and other compounds (Moral et al., 2008) . Consequently, livestock farms need to reduce organic matter and nutrient content in swine slurry prior to use in irrigation. An alternative technology designed for reuse and nutrient recycling through interaction of plants, soil and bacteria (Brix, 1997) is the Surface Flow Wetland (SFW), inoculated with aquatic vascular plants. This technology achieves removal efficiencies between 18 to 80 % in phosphorus and between 16 to 95 % in nitrogen (Hunt et al., 2001; Poach et al., 2003; Lee et al., 2009) . Through their growth, vascular aquatic plants directly (by assimilation) and indirectly (through bacteria attached to rhizome, oxygen dosing, stabilisation of substrate, filtration, prevention of clogging and thermal isolation) influence the reduction of nutrient content (nitrogen and phosphorus) in constructed wetlands (Brix, 1994; Brix, 1997 ) (Brix, 1994) , and Schoenoplectus validus (1 -13 mmol HPO 4 -g -1 roots) is able to assimilate more phosphorus than Canna indica (2 -14 mmol HPO 4 -g -1 roots) (Zhang et al., 2009) . These results are related to nutrient availability, selectivity, toxicity and requirements of the plants. On the one hand, the nutrient availability is influenced by anoxic conditions (< 100 mV) in the wetland soil, favouring ammonium (NH 4 + ) over nitrate (NO 3 -) and the phosphorus precipitation (Lissner et al., 2003) . On the other hand, it has been observed that Typha latifolia prefers ammonium (> 2000 mmol NH 4 + g -1 ) since it achieves optimal growth at a slightly acid pH between 6.5 to 7 (Brix et al., 2002) . However Canna indica prefers NO 3 -(10 -140 mmol NO 3 -g -1 roots), due to its low adaptability to anoxic conditions (Zhang et al., 2009) , and also because the NH 4 + , at concentrations above 100 mg L -1 , can be toxic (Clarke and Baldwin, 2002) . Finally, the plant nutrient requirements are also seasonal. Additionally, it has been observed that Typha latifolia needs more nutrients in the fall (0.37-1.76 kg m -2 ) than in the winter (0.33-1.38 kg m -2 ) (Madisson et al., 2009 ).
The aquatic vascular plants of the Cyperaceae family in constructed wetland are used because they achieve the highest dosage of oxygen (~0.5 to 3.1 mg
) (Gebremarian et al., 2008) , favouring a seasonal aerobic microhabitat (> 200 mV) in the rhizome zone (Bezbaruah and Zhang, 2004 ) and the nitrification process (Vymazal et al., 2010 ) is more influential for its rhizome growth (Zhang et al, 2008) .
For these reasons, the objective of the present study is to evaluate the growth and nutrient uptake of Cyperaceae Schoenoplectus californicus (C.A. Méy-er) in constructed wetland fed with swine slurry.
Materials and methods

Study area
The study area was a swine fattening farm (> 8000 
Field sampling Plant sampling
Ten plants were randomly selected in 6 zones (S1 to S6) identified throughout the wetland. The sampled plants were labelled and evaluated with allometric measurements: height (from the base to the apex), basal diameter and relative abundance (individuals m -2 ), with a PVC quadrant of 1 m 2 (Perbangkhem and Polprasert, 2010) .
Effluent sampling
In the constructed wetland, the liquid samples were taken below the surface (< 15 cm) at each monitoring point or zone. These samples were stored at 4 ºC and under dark conditions.
Analytical methods
The slurry swine obtained throughout the constructed The biomass above and belowground was obtained by dewatering to 75 ºC during 24 hours until reaching constant weight (Keddy et al., 1994) . This analysis considered total carbon (combustion furnace), total nitrogen Kjeldahl (digestion and distillation), phosphorus (calcination and colorimetry) and potassium (calcination and atomic absorption spectrometric) as described by Sadzawka et al. (2004) . (Moral et al., 2008) . ) (Kadlec et al., 2005; Jinadasa et al., 2006; Zhang et al., 2008; Debing et al., 2010; Ghosh and Gomal, 2010; Perbangkhem and Polprasert, 2010) . The values obtained in this study present behaviour similar to the reports in the literature. (Brix et al, 2002; Clarke and Baldwin, 2002 (Ludewig et al., 2007) , which allow their assimilation and adaptation thus avoiding toxicity (Clarke and Baldwin, 2002) . Schoenoplectus californicus is more sensitive and less tolerant to ammonium at concentrations < 100 mg NH 4 + L -1 (Miao and Sklar, 1998; Clarke and Baldwin, 2002) . Also, in During the spring and fall 2010, plant growth was limited due to the low temperature (winter) and decrease in the photosynthetic process (Salisbury and Ross, 1994; Richards, 1996; Teal and Howes, 1996) . The increased temperature in summer resulted in the death of species in the first months of monitoring because Schoenoplectus californicus is highly sensitive to the increase of temperature and thus requires one year of adaptation (Sistani et al, 1996) . because Schoenoplectus californicus is a biennial plant.
Proximate analysis in
Results
Nutrient content in the aboveground tissue of Schoenoplectus californicus was between 9 to 16 (N:P relation), while the belowground nutrient content was between 7 to 10 (N:P relation) due to the translocation process of the nutrients from below to above ground, allowing new processes to begin each year (Vymazal et al, 2010) . The increase of biomass from 524 to 729 g m -2 implies higher nutrient absorption (Miao and Sklar, 1998; Vymazal et al. 2010 
Conclusions
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